26                         LIVESTOCK  IMPROVEMENT
The mating of Dexter bull to Dexter cow involves LIxLl,
to give iLL:zLl: ilL The homozygotes, LL> are bulldog
calves and die, the surviving offspring are therefore short-
legged and long-legged in the ratio of 2 : I. The intermating
of Dexter types does not produce only the required short-
legged type; the type is not pure-breeding, as 25% of the
offspring are completely lost and of the surviving remainder
33% a**6 off-types. A better practical result, though not an
entirely satisfactory one in that the proportion of off-types is
increased, is achieved by mating Dexter with long-legged
(Kerry) stock, i.e. LI X //, to produce I LI: I // in each generation.
This method is now exclusively adopted in Eire, where only
Dexter X Kerry crosses are kept, not the " pure " Dexters.
The mode of inheritance of many abnormalities and lethal
characters is known, and they provide useful information on
how genes act. A wide range of expressions due to different
genes is found, such as : hernia and imperforate anus in
pigs ; crippled forelegs and eyelessness in horses ; a double-
teat condition in goats; hairlessness in cattle and in rabbits.
A gene may not always produce precisely the same effect, as
Johansson (1939) has shown for two of the lethal genes occur-
ring among Swedish Friesian cattle. One of them gives rise
to " amputated legs " (different to the Dexter bulldog calf
condition), which has a very variable expression, some cases
showing only very short rudimentary legs, some having normal
legs but " bulldog " heads, others normal heads and amputated
legs. The seriously affected animals are still-born or die just
after birth, less affected ones may live some time after birth.
Johansson considers that the variable expression of the
" amputated " gene may be due in part to modifying genes
(see p, 30) and also to the time during development of the
animal at which the main gene begins to operate. Time of
action also most probably plays a part in the variable expres-
sion of another lethal gene which causes a dropsical condition
of the foetus. Some foetuses are greatly enlarged by fluid
aqcutnulations and may be over twice the weight of normal
qalves ; these may be carried for only 150 days of gestation or
less, > Others which are only slightly abnormal are carried to
term. It is concluded that if the gene begins to operate earlier
in development, it has a more pronounced effect* ~